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Abstract: Long-term evolution (LTE) is one of the 4% generation (4G) mobile 
communication technologies that are developed at different frequencies, ranging 
from 400 MHz to 4 GHz with bandwidths up to 20 MHz. LTE standard allows 
multiple antennas on both ends of the wireless channel 1.e. multiple-input- 
multiple-output (MIMO) technology to support high data rate 4G applications. 
Integrating multiple antenna elements is a key LTE standard, which currently 
Supports a maximum of four antenna elements on mobile devices. MIMO 
technology exploits multiple antennas to increase channel capacity in both direct 
line-of-sight and multi-path scenarios. Although increasing the number of antenna 
elements theoretically increases channel capacity, research has shown that MIMO 
technology achieves optimal performance when multiple antenna elements 
operate as a reconfigurable two-element system due to strong mutual coupling (P. 
Manos, and V. C. Karaboikis, IEEE Trans. Antennas Propag., 56, 2067 — 2078, 
2008). 


However, modern day handsets are experiencing miniaturization where thin and 
slim shapes are making it difficult to integrate several antennas onto a small, thin 
PCB. Keeping the modern day miniaturization concept in mind, this paper 
presents a compact antenna designs that minimize the space requirements and still 
be able to achieve low correlation for hand held mobile devices (smart phones and 
tablets). Antenna designs emerge from the concept of combining the orthogonally 
oriented antennas that can be excited separately as well as together. The antenna 
designs are optimized for high port-to-port isolation for efficient MIMO 
performance. Also paper will present a multiport matching network design to 
optimize the total radiation efficiency, while minimizing mutual coupling. 


Simulation results (FEKO Suite 7.0, Altair Engineering, 2015) will also be 
presented for the performance of the antenna system in the presence of the human 
body (head, hands etc.) along with determination of Specific Absorption Rate 
(SAR) calculations. 
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